This study addresses the important and recurring question of whether playing video games is detrimental to the socio-economic development of a person. It does this by using novel data from the Taking Part Survey in England to establish whether games playing is associated with particular socio-economic characteristics and/or other forms of cultural participation. The results do not indicate any obviously negative effects of video games playing: those who play are typically better educated and wealthier, and games players are also more likely than non-games players to participate in other forms of culture, especially through active participation. These findings are reinforced when comparing the characteristics of individuals who did and did not play video games when younger.
INTRODUCTION
Video games are regarded as one of the most significant and fastest growing form of mass media in recent years (Lenhart, 2015; Dutton and Blank, 2013) . Industry analysts forecast that global video games revenue will reach $106.6 billion in 2017 (Newzoo, 2017) . Every second European plays video games and half of the players do so at least once a week (ISFE, 2012) , while the generation that grew up on video games is approaching mid-life. And yet it is still debated whether playing games is a beneficial or harmful activity for individual development. A growing number of studies make use of survey data on educational and psycho-social attitudes and behaviours to examine this question and deliver mixed results (Przybylski and Mishkin, 2016) .
Here, we use an economic approach and a different source of data -namely, survey data on cultural participation -to see if we can detect positive or negative socio-economic impacts, including in the long run, from playing video games.
The results that we present do not indicate any obviously negative socio-economic effects of video games playing, but suggest rather the opposite: those who play are typically better educated and wealthier.
1 With the gamer's average age of 43.2 years the medium cannot be characterized as "immature" and since females are on the whole more likely to play, the activity cannot be described as male-dominated. Games players are also more likely than non-games players to participate in other forms of culture, especially through active participation (e.g., creating digital video, photography or animation or writing stories or poetry), but passive participation (e.g., attending cultural festivals) is also common. These findings are reinforced when comparing the characteristics of individuals who did and did not play video games when younger. In particular, today we do not observe socio-economic differences between those who played when growing up and those who did not. We also find that those who played games when growing up participated in other forms of culture too, and in particular they were more likely to read, paint, attend performing arts and visit heritage sites and libraries.
In this paper we make two main contributions. First, availing of the very rich set of cultural variables in the Taking Part survey allows us to disclose how video games playing is related to cultural consumption by disentangling the effects of active cultural participation (e.g., writing a story or poem or painting) from more passive forms of cultural participation (e.g., attending events). Both forms of cultural engagement are often associated with positive externalities on the individual, however the former (active participation) more obviously requires or stimulates creative thinking. It therefore comes close to the priorities of cultural policy making in Europe, which focuses heavily on fostering and stimulating creativity in our societies (e.g.,
European Commission, 2017) . Second, the paper provides unique insights on video games playing early in life and on how games playing when growing up is associated with games playing behavior later in life. In particular, the results add to the findings from studies of more traditional forms of cultural consumption that cultural tastes persist.
This paper relates thus to the important microeconomic concept of "rational addiction" (Stigler and Becker, 1977) , which has had great influence in the literature on addictive behaviors.
Despite the fact that a large volume of applied research on consumption patterns builds heavily on this theory (e.g., "learning-by-consuming" in Ateca-Amestoy, 2008) , it has rarely been formally tested, since data on early life events is typically not available. That the Taking Part survey asks individuals to report on their cultural participation when young as well as today means that it can provide new evidence on these theories.
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Besides the core microeconomic literature, the study relates to video games research, which has been growing rapidly over the last few years. Borowiecki and Prieto-Rodriguez (2015) motivate video games playing from the perspective of cultural economics and investigate video game usage in Spain. Borowiecki and Prieto-Rodriguez (2017) explore different profiles of video games players in Denmark depending on the type of game they play. However, most academic research has focused on the supply side of the video games industry and includes analyses of video games console pricing (Cox, 2008) , network effects and product cycles (Clements and Ohashi, 2005) and outcomes in competitive markets (Shankar and Bayus, 2003 the highest frequency): at least once a day, at least once a week, at least once a month, at least 3-4 times a year, at least once a year, or less often than once a year. For games players, at 5 the mean playing frequency corresponds to at least once a week nowadays, a little higher than 4.85 when growing up. When measured by the mode, average games playing frequency is higher, "at least once a day" in the case of playing today. The summary table also gives information on the age, gender, income, education, type of area of residence and physical assets of respondents (in particular whether they own a mobile phone, car or house). In addition, we present information on respondents' employment and family status. In total, there are 9,817 individuals in the Taking Part sample over this period, of which 1,455 have missing observations for income and 32 have missing observations for age.
The boxplots in Figure 1 depict the age distribution of those who do and do not play video games today and for those who did and did not play when growing up. The shaded boxes visualise the 25 th and 75 th percentiles and the vertical lines within the boxes indicate the median. Figure 1 shows that a large proportion of those who play nowadays are older: the median age of 41.5 implies that half of the population of gamers is at least in their forties, while one-fourth of players are 56 years or above. The figure also shows that those who played when growing up tend to be younger (median age of 31), and that there are in fact very few older people who played when growing up. This no doubt reflects the fact that video games are still a relatively young phenomenon. Taken together, the plots suggest that those who play video games either now or did so when younger are a much younger group than those who do not play games.
Figure 2 presents a scatter plot with weighted markers to visualise the frequency of playing nowadays and when growing up, and the relationship between these two variables. To denote the importance of each of the dots, their size is weighted by the relative occurrence.
Owing to the disproportionately high number of respondents who do not play today and did not play when growing up (the incidence at the origin of the axes) the weight of these occurrences has been scaled down (and is shown with a shaded marker).
The figure suggests that people either do not play video games at all or, when they do they play with relatively high frequency. Nobody reports playing games when growing up with the frequency of less often than once a year and only 6 (out of 433 players when growing up)
report to have played at least once a year (but less than 3-4 times a year), while only 62 respondents (out of 2,330 players) nowadays report a frequency in these two lowest frequency categories (less often than 3-4 times a year). Not all who play nowadays played when growing up, while at the same time some of those who played when growing up do not play video games today. Nonetheless, for many respondents we observe persistence in games playing frequency over time: those who played frequently when growing up tend to also to play frequently now.
Using all the observations, we depict a linear fit line to estimate the correlation between these two variables, which turns out to be a statistically significant 0.27. 
MODEL
A challenge for modelling participation behaviour in cultural economics using survey data is distinguishing between individuals who report no participation in a cultural activity because they would never participate from those who do in fact have some probability of participating even though they have not done so in the sample period. Bagozzi et al. (2014) show that not treating these individuals as distinct groups introduces model biases (technically, the data is 'zero inflated'). One of the first studies within cultural economics that deals with this heterogeneity is Ateca-Amestoy (2008) . The author measures theatre participation using count data and estimates a Zero Inflated Negative Binomial Model by characterizing two distinct behavioural groups:
never-goers (who never participate) and a sub-population that has a positive probability of attending.
We estimate standard marginal effects for Probit and ordered Probit models, along with zero-inflated ordered Probit (ZIOP) models which explicitly address the challenges of a "zeroinflated" ordered dependent variable. Below we outline briefly the features of the latter model. In order to study reliably the determinants of video games playing, the choice of the underlying variables has to be conducted in line with economic theory and should also be consistent with previous research. 5 We build on the established approach in the literature of using revealed preferences in order to attribute human behaviour to binding budget constraints, 3 Technical details on ZIOP models can be found in Harris and Zhao (2007) . 4 Including instead (or in addition) a variable measuring the number of children above the age of four and below sixteen does not yield a significant coefficient for this variable (this could be a reflection of the likelihood that some parents may play video games with their older children). The baseline results remain though unchanged. 5 A comprehensive review of research on cultural participation is presented by Seaman (2006) . time constraints, social constraints and physical constraints and tastes. Formally, we estimate the following equation:
The dependent that is, the personal resource accumulated by past consumption of, or exposure to, cultural experiences, and -education-based proxies aside -very difficult to quantify. Typically, education, income and occupational status are believed to be the three fundamental determinants of cultural participation (Gray et al., 2017) , and the Taking Part data allows us to control for all three of these (occupation status is included in the inflation equation).
In general there exist significant differences between urban and rural areas in terms of ease of access to leisure activities. Therefore, we include a geographical control (Gi) to indicate whether the respondent is based in an urban or rural location. Individuals who want to play video games require hardware, which we account for and label as physical capital (Pi). Taking Part does not contain questions regarding the ownership of games consoles or personal computers, so we try and approximate the required physical capital with variables measuring whether or not the respondent owns a mobile phone, a car or a house -though these variables will also of course capture an individual's overall personal wealth.
The consumption of other cultural goods and services could conceivably also be related to video games playing. Previous research suggests this effect is positive (Borowiecki and PrietoRodriguez, 2015) , however, ex ante the association is ambiguously signed. On the one hand, since consumption of most cultural products is costly, involvement in one activity substitutes for participation in another. On the other, cultural consumption is addictive, and with increased exposure to one cultural product, people may increase demand for complementary cultural products. We incorporate cultural consumption in the model by reflecting two types of cultural involvement: active participation (APi) and passive participation (PPi). Active participation consists of activities, as opposed to events, whereby the individual is actively engaged and often creative involvement is required. These activities include dance (ballet or other types of dance), music (singing, performing or composing), visual arts (painting, drawing, printmaking, sculpture, including street arts), digital arts (photography or video as an artistic activity, or creation of digital art, including animation), art collection (of artworks or crafts), reading (for enjoyment), or writing (stories, plays or poetry).
The nature of passive participation -attendance at events -is arguably different, as these forms of cultural participation do not necessary require the same degree or perhaps any creative involvement. We equate passive participation with attendance at cinema, visits to events associated with video or electronic art, visual art events (street art or public art display or installation), culturally specific festivals (including circus and carnivals), performing arts events (drama and pantomime, ballet and other types of dance, opera, musicals and concerts, including classical and jazz) and visits to exhibitions (of art, photography, sculpture, craft or books).
Finally, we include in our model a set of control variables for regions to account for unobserved differences in drivers of cultural participation across England, and a set of month controls to account for any unobserved seasonal differences across the 12 months over which the survey data was collected.
4. RESULTS
Determinants of video games playing as a free time activity
We begin by exploring the determinants of video games playing today and estimate ZIOP models. The results are presented in Table 2 , beginning with the inflation equation in column 1
(estimating the probability of ever playing) and followed by the ordered Probit equation in column 2 (estimating the frequency of playing). The basic model with a set of standard determinants is then extended in columns 3 and 4 by the inclusion of various active and passive cultural participation variables, while column 5 presents a standard ordered Probit model for comparison. All models include region and month fixed effects.
The probability of playing (column 1) decreases with age but at a diminishing rate, and is higher for females. The coefficient on income is positive, but statistically insignificant, suggesting that income does not constrain the incidence of playing, and the probability of playing is higher for those who are better educated. The association with urban residence is insignificant. Those who own a mobile phone or a car are more likely to play, whereas there is no statistically significant effect for those who own a house. The identifying equation is estimated properly with the chosen instruments: being employed or self-employed decreases the probability of playing, as does having children under the age of four or living in a household with a person older than 85 years. The frequency estimation (column 2) implies that age again has a negative but diminishing impact on the frequency of playing. Playing frequency is lower for females and for those with higher incomes (the latter perhaps due to access to alternative, more expensive leisure activities or because higher income individuals have a higher opportunity cost of game time). No statistically significant effect is found for educational, type of area of residence, nor measures of physical capital.
Turning to columns 3 and 4, the baseline model is extended by including the set of cultural participation variables. The likelihood ratio Chi-square of 269.9 (p-value < 0.001) tells us that the model as a whole is statistically significant, that is, it fits significantly better than a model with no predictors. 6 We also confirm that the cultural consumption variables as a group are statistically significant (with an emerging likelihood ratio chi-square of 106.9 (p-value < 0.001).
The probability of playing (column 3) is higher for individuals who read, write (stories or poetry), are involved in creating some form of digital art (photo, video or animation), or attend festivals (festival, circus or carnival). The frequency of playing (column 4) increases for those who read, create visual art (paint or street arts), or go to the cinema, but decreases for those who attend festivals. The size and significance of the coefficients on the demographic, income and physical capital variables are broadly unchanged. However, education becomes insignificant.
This supports the earlier suggestion that the education variables might proxy for cultural capital as well as formal education.
Two further observations can be made. First, the vast majority of coefficients for cultural participation are positively signed and those that are significant (discussed above) are estimated with a high degree of statistical confidence. Second, most of the significant coefficients relate to forms of active cultural participation -that is, when the individual is creating (e.g., writes stories or poetry, or creates digital art), -whereas for passive participation (e.g., attendance at art events), the coefficients are estimated with lower precision.
The final column reports an ordered Probit model that depicts the correlates of the probability of video games playing. The background variables are estimated to be consistent with the ZIOP models. While the correlation coefficients for some of the cultural activities change, the previous observation that primary active cultural participation is significantly and positively related to playing frequency remains robust.
Video games playing when growing up
The Taking Part Survey contains several questions asking respondents about their cultural participation when growing up, including whether they played "video/computer games on a digital device like a console, a computer, a tablet or a mobile phone". This question was asked of half of the sample and responses are available for 4,827 respondents. Columns 1 and 2 of Table 3 present the marginal effects for a Probit model.
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The point estimates are negative for age, indicating that those who played when growing up are younger nowadays. Female are less likely to have played when growing up: the probability of women having played when growing up is 7.9% lower than for men, all else equal.
Those who played when growing up tend to have obtained better educational qualifications, but are less likely to own a house.
In the next column we introduce the available measures for cultural participation when growing up. While the estimates for age and female remain broadly unchanged, the association 
Persistence in video games playing
We turn next to the analysis of the effects of video games playing when growing up on playing behaviour today. For this reason, we estimate Probit models with the probability of playing nowadays a function of the various measures of cultural participation, including video games playing when growing up. The models contain control variables for individuals' socio-economic backgrounds, regions and month (not reported).
In column 1 of Table 4 we include first the dummy variable indicating whether or not the respondent was playing video games when growing up and present the marginal effects. The point estimate is positive, highly significant and rather large, implying that those who have played when growing up are 27.3% more likely to play nowadays.
Next, the model is extended in column 2 by including indicators of other forms of cultural participation when growing up. We find several positive and significant associations between video games playing today and the newly added variables. In particular, the probability of playing nowadays is higher for those who wrote (stories, poems, plays or music), performed (acted, played musical instrument, sung or danced), and visited historic sites (e.g., heritage
buildings, historic parks and gardens and archaeological sites). We note that the estimated effect of playing video games when growing on playing today remains stable and is also the largest in size. This supports the significant and positive association between playing nowadays and when growing up.
Finally, we explore whether video games playing today and when growing up differ depending on the frequency of each of the involvements. However, the data present a challenge in this regard, since the question about the frequency is asked of individuals only in relation to one of their activities when growing up. For individuals who have participated in more than one cultural activity when growing up, the frequency question is asked for only one randomly selected activity. This means that of the 1,101 positive occurrences of playing when growing up we obtain frequency data only for 433 cases. To be able to use this in econometric analysis, we need to construct a random sample of an identical weight for the negative cases, that is, those who do not play when growing up. We then repeat this sampling procedure with replacement 50 times in order to obtain the bootstrap estimates of the standard errors. Using the obtained frequency of playing measures, we estimate in column 3 a model in which we estimate the effect of the frequency of playing when growing up on the frequency of playing today. The point estimates are positive and again highly significant, implying that those who played more frequently when growing up play also more often nowadays.
Robustness of the results
We begin by assessing whether our results hold when we control for access to the Internet, which could be related to playing video games in at least two ways. First, having internet access increases the attraction of playing, since online gaming (i.e., playing with other people via the Internet) becomes possible. 8 Second, with internet access, greater information about the latest video games becomes available -whether via formal advertisement channels or through social networks -and this may increase consumption.
The baseline ZIOP models are re-estimated using additional control variables to account for the respondent's use or type of access to the Internet. Table 5 shows that the baseline results (repeated in columns 1 and 2 of Table 5 ) remain broadly unchanged if we add dummy variables for whether or not the individual uses the Internet in her spare time (columns 3 and 4), or has accessed the Internet at home using a computer, a games console, a mobile device or a portable games console (columns 5 and 6). As expected, the coefficient estimates for each of these additional control variables are positive and highly significant.
We also explore the existence of any difference between those who play or those who play more often, with regard to nationality, ethnic or religious background, or sexual orientation, but do not find any significant effects of these variables. Nor does inclusion of these variables as additional controls alter the baseline findings. 
CONCLUSIONS
Playing video games has come of age as a leisure activity, and the generation that grew up on video games is now reaching mid-life. Yet, despite the growing number of studies using survey data on educational and psycho-social attitudes and behaviours to examine the impact of games playing on personal development, a consensus remains lacking. This study has made use of a novel data set -drawn from a national survey of cultural participation in England -to examine the socio-economic characteristics of games players and their wider cultural preoccupations.
Furthermore, the structure of the Taking Part Survey allows us to look at the longer term patterns of video games playing, and in particular its persistence over time. Neither do the results lend any support to the idea that playing video games has longer term detrimental impacts on an individual's socio-economic circumstances. That is, in general, we do not observe any socio-economic differences between those who played when growing up and those who did not. Interestingly, we find that those who played when growing up also participated in other forms of culture, in particular, they were more likely to read, paint, attend performing arts and visit heritage sites or libraries. We also observe a path-dependency in playing video games: those who played when growing up are also more likely to do so nowadays. A general caveat that applies to these results, however, is that it is not clear what life period is meant by the time when one is "growing up", nor is there any reason to expect survey respondents to have answered this consistently.
Third, although we confirm that video games playing is more popular among younger individuals, with the gamer's average age in Taking Part of 43.2 years, the recurring perception that the medium is "immature" is far from being supported. Interestingly, the average gamer is more likely to be female, however among those who play, females do so less often than males.
The study delivers several insights which may have implications for policy makers. The results provide further support for the view that involvement in cultural activities when growing up corresponds with accumulation of cultural capital and has significant path dependencies over the course of life. Cultural policy makers may therefore be right to focus so much on the behaviours of young people. The complementarities we have detected between games playing and other forms of cultural participation may however challenge policy makers' conceptions of what constitutes 'culture' from the viewpoint of policy (Bakhshi and Cunningham, 2016) . The Taking Part Survey data for the period we consider contains 107 observations for individuals who had created a video game in the previous 12 months. This small number of observations limits econometric analysis, but it is large enough to derive some indicative insights. Table A1 presents an extended summary statistics. The first three columns compare the survey responses of those who had created a video game with those who play video games (columns 4-6) and those who do not (columns 7-9). These results show that creators are younger than the average player or non-player, typically male, live in urban areas, have above-average income and have obtained higher levels of educational qualification. A bit more than half of video games creators play video games in their free time, which is more than twice the probability for non-creators. Furthermore, some of the creators may regard playing as part of their work as opposed to a free time activity. Table A2 provides a detailed overview of cultural activities in which creators and noncreators are involved, along with the resulting difference between the two groups (last column).
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Interestingly, creators are significantly more likely to be participating in culture and in all but one case the difference is statistically significant at the 99% confidence interval. 
